Nitric oxide synthase and nitrite production in human spermatozoa: evidence that endogenous nitric oxide is beneficial to sperm motility.
The aim of this study was to investigate the presence of nitric oxide synthase (NOS) and the production of nitric oxide (NO) by human spermatozoa. Immunoreactivity was examined using a polyclonal antibody raised against porcine cerebellar nitric oxide synthase and monoclonal endothelial (eNOS) and brain (bNOS) antibodies. Using each antibody, NOS was observed localized in the head and midpiece regions of the spermatozoon. Immunofluorescence observed for eNOS and bNOS was more intense in normozoospermic samples. Sperm motility was assessed by computer-assisted semen analysis (CASA) in the presence and absence of NG-nitro-L-arginine methyl ester (L-NAME; 10(-5)M), and NO synthesis inhibitor or tumour necrosis factor (TNF)-alpha (20 IU/ml), a superoxide inducer. In the presence of L-NAME, percentage progressive motility, average path velocity (VAP), straight line velocity (VSL) and curvilinear velocity (VCL) were significantly reduced after 30 min. Sperm viability was not decreased by TNF alpha or L-NAME. The accumulation of nitrite (the stable end-product of the NOS/NO pathway) by spermatozoa was measured using the Griess reaction. After 8 h, nitrite concentrations were lower in asthenozoospermic compared to normozoospermic samples. In the presence of TNF alpha, nitrite accumulation was significantly reduced in normozoospermic samples. We conclude that NOS is present in human spermatozoa and that eNOS and bNOS are abundant in normozoospermic samples. Nitric oxide (at endogenous concentrations) appears to be necessary for adequate sperm motility.